Abstract: The life cycle of Globodera rostochiensis pathotype Ro1 was studied under experimental conditions on selected potato cultivars (Korela, Albina, Vivaldi, Veronika, Vera, Monalisa, Victoria, Maranca, Désirée) in Slovakia during two growing seasons. Two peaks of second stage juveniles (J2) were found in the soil; the first peak three and four weeks after planting in the first and second year, respectively. The last J2 were found on 23 September. The number of J2 found in the second peak was much higher. First J2 associated with roots were observed 18 days and 27 days after planting, respectively. On very early and early potato cultivars third stage juveniles (J3) were found 30 days, on middle early and seritonous cultivars 34 days after planting, but fourth stage juveniles (J4) were observed 40 days after planting in both cultivar groups. First adult males were found in soil 43 and 46 days after planting, respectively, and the last males two weeks later. White females filled with eggs were observed on roots 61 days after planting. The cycle from hatching of J2 in the soil to the hatching of J2 from brown cysts required 68 days in the first year and 60 days in the second year.
Introduction
Globodera rostochiensis (Wollenweber, 1924) is the most economically important nematode pest of potatoes, widespread world-wide and occurring in both temperate and tropical zones (Brodie 1984) . The life-cycle of the nematode is generally influenced by temperature and different numbers of generations are reported on potato in various geographical areas. Inagaki (1984) , Magnusson (1986) and Greco et al. (1988) set 10
• C as the lower juvenile hatching threshold. According to Tiilikala (1987) , the first second stage juveniles emerge in the soil between 4-5 • C in Finland. Mulder (1988) established that the optimum for juvenile hatching is 21
• C and it stops below 9
• C. In temperate zones the nematode usually completes only one generation (Morris 1971 ), a second generation may be initiated but not completed (Evans 1969) . In Finland (Tiilikala 1987 ) and in Western Australia (Stanton & Sartori 1990) , the nematode completes one generation during the growing season. In Italy, at sites with subtropical climate (Catania and Bari) only one generation is completed, but at Avezzano (a site with temperate climate) G. rostochiensis can complete two generations (Greco et al. 1988) .
Some potato cultivars are very susceptible to the potato cyst nematode, but some are relatively little affected (Whitehead et al. 1980) . The difference in susceptibility is included in the definition of tolerance suggested by Schafer (1971) , according which tolerant plants are those that endure severe diseases without severe losses in yield or quality. Evans (1983) studied the hatching of G. rostochiensis in root diffusates collected from 25 potato cultivars. The development of G. rostochiensis pathotype Ro1 in resistant and susceptible potato cultivars was studied by Pilipenko (1998) . The aim of this study was to compare the life cycle of G. rostochiensis pathotype Ro1 in selected susceptible potato cultivars under experimental conditions in Slovakia.
Material and methods
The experiments were performed under field conditions at Košice town (E Slovakia, 21
• 25 E, 48
• 40 N). Two potato cultivars (Korela and Albina) were investigated in 2003 and seven cultivars in 2004. Group A, represented by very early and early cultivars (Vivaldi, Veronika, Vera and Monalisa) and group B, represented by middle early and seritonous cultivars (Victoria, Maranca and Désirée) were studied in 2004. They were grown in plastic pots (50 pots per each cultivar), 11 cm in diameter, filled with 400 g of soil sterilized at 80
• C for 30 minutes. Five pots of each cultivar without cyst infestation represented controls. The inoculum for each pot comprised 25 one-year-old G. rostochiensis cysts (on average, one cyst contains 160 eggs and second stage juveniles, J2) enclosed in a polyester bag (i.e., the inoculum represented approximately 10 eggs and J2 g −1 soil). The experiment was initiated on 28 April in both years and finished at the end of September, i.e., at the time when all plants were dying.
Throughout the entire period, the soil temperature at 10 cm depth and the number of plants were recorded. The life cycle of the nematode was investigated at 7 day intervals until invasion of roots. were investigated at 3-4 day intervals, thereafter in 5-6 or 7 day intervals. J2 were extracted from the soil by the waterpot method (Cobb 1918) . Cysts were isolated from the soil by the flotation method (Sabová & Valocká 1980) . The roots were thoroughly washed and stained with lactophenol and acid fuchsine (Goodey 1937) . . The highest number of J2 in the first peak was 45, in the second peak it was 137. The last J2 were found on 23 September. In group A cultivars in 2004, the second peak of migration was observed on 21 July and in group B two weeks later (4 August). The last J2 were found in soil on 9 September (group A) and on 23 September (group B). The number of J2 found in the second peak was much higher, the soil temperature during this period ranged from 18 -30  11  10  -----3  21  -----33  2  16  -----10  11  -----36  10  9  1  ----12  14  5  ----4 0  8  4  5  3  ---5  6  8  5  ---43  11  14  3  2  5  --5  9  14  8  6  --47  10  10  8  5  12  --19  1  10  3  4  --5 0  6  7  1 4  1 7  1 5  --7  7  9  8  1 2  --5 3  3  4  1 3  8  8  --8  2  1 4  5  2 4  --5 6  1  1  1 3  1 4  2  --3  1  8  1 3  2  --6 1  1  2 ------5 -----10 7 ---1 -10 3 ---2 -15 10 72
Results

Soil second stage juvenile density
• C to 21 • C (Fig. 1).
Developmental stages in roots
For WF and BC, see Table 1 . • C. Higher soil temperatures were unfavourable for juvenile hatching. In Finland, Tiilikala (1987) found the first J2 in soil on the first day of May, but soil temperature was lower (4-5 • C). Franco (1979) did not notice any hatching at 5
• C. Foot (1978) found juvenile emerging at 7
• C in New Zealand and Inagaki (1977) reported that potato cyst nematode in Japan hatched when the soil temperature was 10
• C. Adaptation of the nematode to low temperatures has been shown earlier (Hominick 1979) . For comparison, ontogenesis of Heterodera avenae Wollenweber, 1924 on winter wheat and oat under climatic conditions of E Slovakia was studied by Sabová et al. (1985a, b) . In winter wheat fields, the spring invasion started in March at a soil temperature of 2.5-4.5
• C, in oat the invasion started in April at a soil temperature 7.5
In potato fields, the number of G. rostochiensis J2 in the soil was different and J2 were present in soil during the whole growing season, from the beginning of May to the end of September. Similar results were 
For WF and BC, see Table 1 .
reported by Greco et al. (1988) and Pilipenko (1998) . Two peaks of J2 abundance in the soil were observed: the first peak 3-4 weeks after planting (soil temperature ranged from 15 to 18 • C, respectively. The number of hatching J2 in the second peak was higher. Stoyanov & Trifonova (1995) reported that 70.4% and 84.5% of G. rostochiensis juveniles hatched from the cysts at 18-26
• C, with a hatching maximum at 20
• C. During hatching of the Western Australian population of G. rostochiensis, two peaks, and an optimum hatching temperature of 22
• C during the second peak were observed (Stanton & Sartori 1990) .
Spring invasion of potato roots by G. rostochiensis began within 18 days (in 2003) and 27 days (in 2004). The second invasion was observed at the end of July or at the beginning of August when soil temperature was higher than during the spring invasion in May. Mugniery (1978) found first juveniles to invade the roots on day 3, Tiilikala (1987) on day 5, but Storey (1982) two weeks after planting. D'errico et al. (1995) reported that the first J2 were found inside of potato roots 51 days after planting. According to Jones & Parrot (1968) invasion starts when 167 day degrees have accumulated following planting. There are differences among G. rostochiensis populations from different areas as reported by Inagaki (1977) who observed the main invasion over a short period, at the time when first females were found and soil temperature was about 15
• C. In Slovakia, J3 and J4 began to develop on day 27 and 36 after planting in 2003. In 2004, in group A first J3 were found 31 and in group B 34 days after planting. J4 were observed 40 days after planting in both groups of potato cultivars. Greco et al. (1988) 
